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Examples of Candidate Conditions
for Expansion of Uniform Panel

(in alphabetical order)

* CDGtypelb

* CMV

* DMD

* G6PD

* Fabry disease
* FHC

* HIV

Krabbe disease
Pompe disease
SCID
SMA
Toxoplasmosis
Wilson disease

Many (?) others......
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Requirement for Nominating a
Condition for Addition to the
Uniform Panel

* Cover letter (from proponent)

* Nomination form (NF)

* References (up to 15, listed on NF)



HRSA/ACMG UNIFORM PANEL (DRAFT 01/23/06) Nomination of condition (page 2)
NOMINATION OF CONDITION - Fact Sheet

TREATMENT |

{Drugis). diet. replacement therapy, transplant, other)

Mame of proponent | Date |

Modality

Condition

Type of disorder

Screening method {How socn sfter birth treatment needs to be initiatzd to be effzctive)

Treatment strategy

Urgency
CONDITION Comment [ Gene ] | [ Locus | | [[omm ]

——— - - —— —— I I lII II
|Feference requred. By pilot screening or clinical identfization?) {Extent of provs r e at e t ‘

Efficacy

I ] [ ]
{Felevance of th
Timing of 1 I I {A&ny Fmits of availabliy)

clinical onset

Incidence

Availability

{Morbidity, dsab 1y, mora’ty)

Severity of {Potental medizal or other ill efects from treatrment)

disease )
Risks
TEST | Comment

{High wolume method, platform)

Screening KEY REFERENCES (Specific citations - limit to 15) Submit nomination to:

Micheis A Liopd-Puryear, M.O., FhO.
test{s) to be 4 Covef, Genatic Sarzes Sranch
Llsed Division of Services for Chilcren with Special Health Needs
Matzmal and Child Health Sureau
|Dried blood spot, physical or physiologic assessment. other) 2 = ;'::ﬁ ;:,e:'. ?,;"E;?MB
N I071~443-2E04-Ta
Modality of s::1-143-1-:s|:-;r-::|=
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3 Submission check list
{Locaton. duration, size, preliminary results of pastongoing piot study for clinical validation] Cower letter by proponent
L. Momination form
Clinical 4 Copy of references listed on this form

validation

Contact information (proponent)
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performance .
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T
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8 12
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Format Similar to Fact Sheets

CONDITION
TYPE of DISORDER

Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency

Inkorn error of metabolism, fatty acid oxidation disorder

Medlum-chain acyl-Cod dehydrogenase (MCAD) deflclency
CRITERIA OF LEAST CONSEMSUS ses (") on first pags

REFEREMCES AND WEB SITES

1

‘Wang 25 et al. Medum chain acyl-Cof dehydrogenase
deficiency human gencme epidemiclogy review. Genetics in

. Predominantly Caucasians of Morthemn Eurcpesan ancestry, less frequent im Hispanics, rare
ETHMICITY| | - . . )
in African-Americans, very rare in Orientals i
- . wl COST <$1 2 |Rinaldo P =t al. Sudden and unexpected necnata death: A
SCREENING METHOD({3)| |Tandem mass spectrometry (MS/MS) {YES—SOJ pratacel for the postmartem diagnasiz of faty scid oxidation
e { o i = Parinas - DEIOA T
MES STATUS in the US| |Screened for in 31 of 51 states, 52% of annual births {as August 2004) SoAErs Sy e m Ferinaici - 23 N 10
BE e E e e e e S W R R e 3 |Roe CR etal. Mitochonoral Tatly acid oxldation disorders. In: Scriver TR
ol =t 3l (eds) The Metabolc and Molecular Bages of Inherled Dizease, ©
|4e5::u:\r'5e5:| a0 | | Valid sr_',ores:| 1,558 | E-E%‘ﬁl |='Lbl.‘1&d references (August 2004 | 201 | : . @d. MoGraw-Hil, New ¥ork, pp 2207-326, 2001
= 4 |Chace DH 2t 2l Raplo @agnosls of MCAD oefcency: quantiatively
— — T analysls of ectanoyicarmiine and oiher acylcamilinegs in newbom blood
SURVEY SCORES m % of |GE"E|ACDM| | —oous | in31 | | O | 201450 wl =pots by tanmem Mass specirometry. CIn Chem 1937; 43:2106-13
max o] ms 8 wme ees mees s e w e wmm § [McKinney J et al. Rapid scresning of the human MCAD gens.
The condition score| LITERATURE AND WEB-BASED EVIDENCE  [References] Mol Genet Metab 2004; 82:112-120.
Incidence ~1-25.000 78% '.I_CAD def cienc.y accurs in 1:10,000-1:15,000 US newborns, 5 . P 2 - o ) - 50 g [cnace I}:I 21 &l Jsio'r.'.n: =m massﬂspe:u?nmen =-. 11L1|1|a1aﬂe
higher if predeminant Morthern Eurgpean ancesiry [1] R posfients — screening of dried bizod specimens rom newtoms. Clin Chem 2003
491797-1817
Reports of severe neonatal decompensation and sudden bl
Phenatype at birth Almost never 21% ,. . N - CONFIRMATION of 7 [Mational Newbom Screening & Genetics Resourcs Center Current
unexpected death in exclusively breast-fed newboms [2]. L DIAGNOSIS MEWDOM CONAItons by state [updated 07-03-04], nRpuigenes--
250 UE. LINECEa. 2dUf
Burden f untreatad Profouwnd 54% | |Mortality is 20-50% at first episode [3]. - — — . .
= 8 |Rinaldo P =t al. Faily acid oxidation disorders. Ann Rev Physicl
B O SES S S MR - - Z:JD: E4-E1-25
The test g - g [Matern O =t al. Medium-chan acyl-coenzyme & dehydrogenase
sienoy || . {-37- k1 i
Soreening tast ves (MSMS) 1005 MSMS, precursor ion scan of miz 35 for acylcarnitine profiling. S oo o0 o0 0D oo0 o o E:f"‘:ﬁwl\::h:r::chlﬁl?ig 27-200%]. GeneRevievs
g test =S Erimary marker is C8. First reparted in 1980 [4]. — ,f'P";_‘ fl'_ — r\; - 9 - e
- = Wan Howe JL et al. Medwm-chan acyl-CoA dehydrogenase
= o
DG?:.'IE in DES or oy fes 05% | |See [4]. 2Znd tier DMA analysis of DBS is also available [5]. 5h . - . . . {MCAD) deficiency- diagnosis by acylcamitine analysis in bload.
physical method Am J Hum Genet 1993; 52:256-88.
High throughput es 92% | |Up to S00-1,000 specimens per day [E]. 1 n = = ln"pa J: @ n " = 11 ;:IELGiEU)W CZJETJCFLCC? GE'h?:iTQE;aESEﬁGiE"G}ELn l"}'hal'é
- HpoOndHRE — . Ozan (eds). Atlas of Metabolic Diseases. Chapman
Cost likely h it MSMS I ted to screen for 1-3 20 np 223-22
Orverall cost <51 Yes (lack of consansus) (*) | 53% =7 ikely Tugher [ ALs/AS imp err.ler“ X seresn far _L:.' . Landon, 1998; pp 223226, : s
conditions onfy (CT, MI, NY, RI, VA, WA) [7]. INCLUSION CRITERIA 12 [Wilcken B =t al. Screenng for newbom emrors of metabalism by
Muliiple analyies Yes 2% | |ce. c8, C10:1, C10 acylcarnitines [1,3.4.8,9]. st aviab) s | . o tandem mass spectrometry. N Engl J Med 2003; 348:2304-2312
est available ype S/M
Secondary targets fes T4%| |GAZ (multiple defects), MISCHAD, MCHAT [5]. - . o 13 |Pandor & etal. Clinical effectiveness and cost-effzctiveness of
- - — — - - 2ary target of higher scoring condition? NO necnatal sereening for inbom emrors of metabolism using tandem
Multiplex platform fes 7% | |For comprehensive review see [B]. mass spectrometry: & systematc review. Health Technol
Final score 17808 /2100| | % of max score | B4% Assess 2004; B{12).
Dezat C. Wewbom screening f dium chan acyl-Cod
The ireatment - — — ek MENE %l ' c::;d:;e" a;:e;aie:;?i?:ﬁm?i;:i ;u;‘emi 0: orul.:cme
(Availability & cost Widely available 04% f“"‘o'd“r‘j’e of fasting, aggress: vc—__h'eatmx_l-rd a |n‘te'cl:;'r2|:1t Chserved significant discrepancies with literature | NO | Eur J Pediatr 162{Supp! 1:525-8, 2003.
illnesses; carmitine supplementation may be useful [2,8,11]. 15 |[Wilson CJ et al. Qutcome of mediem chain acyl-Cof
Efficacy of treatment Patential to prevent ALL 20% Most cases diagnosed by NES remain asymptomatic with dehydrogenase deficiency after diagnosis. Arch Dis Child
¥ " |negative consequences e avoidance of fasting [12,12]. Still limited long term data [14]. ASSESSMENT 1009:80-459-462.
Benefits of early ELEAR l_?\-lder'ce .'.r'at =arly Expectation of normal growth and development. Significant |F'rimar}l' target, inclusion in uniform panel | 18 [Bodman M et al. Medium-chain acy! coenzyms A dehydrogenase
) " ntervention optimizes 0% y . deficiency: occurrence in an infant and his father. Arch Neurzl
intervention ndividual cutcomsa prevention of mortality [1.3,8,9,11,14,15]. COMMENT 2001-58-811-814
Benefits of early CLEAR benefitfofamily & | .. | |ldentification of affected relatives [16], prevention of cests for MC";‘P ::Ieﬁr:ierc;'_.' had :‘3 highest 515:0:“? of l::': PE"I;?| G: 17 ;::I:: sl::fzca::fl::::l-:;ssirnardn::d;;;: ::;;Cili;ii;;i;;ns
. I _ X - I p | P condifions included in the survey. This condition clearly ¥ I : Cim
identification society care of episodes [1,3.2,13) dismissal of abuse allegations [17]. meets the criteria for inclusion in the uniform panel and oo T;,—,ijra[f,m :iyétrﬁ:rlrflal%r: -.:-;gzunexpla ned causs of
e Do currenthy not sereening fi o death. Clin Chem 2001; 47:1188- .
FPrevention of mortality |Yes 298% | |Prevention of sudden and unexpected death [2,3.8,11,17]. 5ta.e. programs curently not screening for MCAD .
deficiency should be strongly encouraged to add this
e - P Flasma acylcarnitines and urine acylgiycines [18]: genotyping: | |sondition to their panel as soon as feasible. Differentia 18 |GeneTests Laboratory Directory, hitp/iwww.geneclinics.org! [ or
:onﬁ manan o Limited a'a:l"ff}'hh'r fackof | 70| [~20 1ans offer testing for 2854>G: <5 labs provide complete diagnosis of secondary targets needs fo be considered. UCS5D Biochemical genetics Test List,
agnosis comsensus) | i bi . . '
9 s gens sequencing [18-18]. Regionalization of analytical services has bean adopted tipsiibicchemgpen.ucsd.eduiucsdw3bg!
- & 14 |Andresen BS et al. MCAD mutations dentfed by M3/M5-based
Acute management Limited availability 20% | |Well established emergency protocols [2.8,11]. already in a few regions. prospective BCresning of newtoms difer from ihose absened In patients
— witn cinical symptams: ientFcatian and characlenzation of 3 new,
Simplicity of therapy Periodic involvement of 773 | |Mo special food or arphan drug required [2.9.11]. prevalent mutation ihat resulis In mild MCAD deficlency. Am J Hum

specialist

Genet 2001;63:1408-1415.




M C A D D ef I C | e n C y E— Nomination of condition (page 2)

HRSA/ACMG UNIFORM PANEL (DRAFT 01/23/06)

{Drugi=s). diet. replacement therapy, transplant, other) - The comersiones of reatment ars fasting avoidancs and
frequent feedings n early lifz. Cauticonary measures at the time of intercument iliness (hospitalization and [V fluids)
are very effeciive m preventing acute metabolc decompensation. Camitme supplementation is regarded by some

Severity of
disease

{Morbidity, @sabfty. mona ty) - Up to 50% of patents with MCAD deficency o'e as 3 consequence of ther first
acute episode of fasting intolerance and metabolic decompensation. A sirong association with sudden unexpected
death i early life has been documented [¥]. Surewal may be assocated with permanent neurclogical damage that
requires lifgtime care and drug freaiment

KEY REFERENCES (Specific citations -

Modality inwest i
tigators to be bensficial.
NOMINATION OF CONDITION - Fact Sheet
Mame of proponent | [P Rnsios | Date | 021306 {How soon sfter birth treatment needs to be initiated to be effective) - Freguent feeding of an affected newborn
should e mplemented as soon as possible.
Condition Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency
Urgency
Type of disorder | |Fatty asid cxigation disorder
Screening method | |Tandem mass speciromelny (MSKS)
- . I ~ ~ - |Extent of prevention of morality, morbidity, disability) - With few anecdotal exceplions. patients diagnosed by N33
Treatment strategy | |[Avaldance of fasting (Tequent f2edings), low fat olet, camiing supplemantation are likely to hawe 3 substandial reduction and ofien elimination of acule episcdes of decompensation.
CONDITION | Comment [ Gene | AcDM | [ Locus | 1p31 ] [ oMM | 201450 Efficacy
|Reference required: By pilot sereening or clinical identficaton?] - MCAD deficiency is cumenily screened in
of US newboms (o031 states). The incidence is betwesn 1:10,000 and 1:20,000 live births, higher if predominan
Incidence Meorthern Eurcpean ancesiry. & single mutation (9854>G) accounts for approximately 809 of mutant ateles with a {Any fmits of availabilty] - Treatment is based on changes of dietary habits and is widely available, and
camier frequency of 1:40. Hispanic and Asian “commen”™ mutations have been deseribed, but the owerall incidence inexpensive.
is | g . -
& Jasr. Availability
{Relevance of the timing of newborn screening to onset of cinical manifestations) - Scresning 31 birth could prevent
Timi f severs metabolic decompensation and sudden unexpected death in exclusively breast-fed newborns [Z]. However,
] I_ITiII"Ig 4] ["EsF.: events ooour e frequen'.l',j in t"c—ﬁrs'."TE Rours Df. life, at a tr'11|=.~rw"enl resuits may not yet be available. First {Potenital medical or oiher il effecis from Treatment) - Frequent feedings and high calonc in=ke could 23 1o
clinical onset |onsetof sympioms is ofien afier severs! months o years (ses seventy below). excessive weight gain. Regular monitoring by a nutritionist or dietician is essential for good outcome. Detection of
Risks an affecied case could conceivably lead to dscosure of non-patemity.

Submit nomination to:

Michel= A Lioyd-Puryear, M.D., FRD.

1 Genelic Services Sranch
mm Ditvizicr of Sardizes for Chikiran wilh Special Healin Nesds
1High volume method, platform] - Tandem mass spectrometry, acy carnitine (butylsied) profiling by parent ion ";;?::;:;iui_";nlr;;%
Screening analyss (pB3). Informative markers incude C8, CB (primary), C10:1, C10 acylcamitne species. The following Fockvils, W3 20857
test{s) to be ratios are also useful: CRIC2, CACI0. A typical MCAD profile shows gevation of all these species with 3 2 30 I-dd 3-EE DA
characieristic patiern (C8<CE=C10; C10:1>C10, CEIC10 ratio »5) but different patterns could be detected. Cammers] 301-443-1080-phane
used are detzctable biochemizally (CE<C8=C10 pattermn)
{Dried blocd spot, physical or physiologc assessment. other] - Biochemical analysis of dred blood spots is the c letter b n
. preferred method. Detection of the BESA>G mutation and sequencing of the entire gene is alse pessible without cwe.r e_ Br by propoenen
Modality of  |the collection of additional specimens. Nomination form
SCFEEI'I"'IQ 4 Copy of references listed on this form
{Lozation. duration, size, preliminary results of past'ongeing pfot study for clinieal walidation] - Newbom screening 5 Piaro Rinalda, MD, PhD
L. for MCAD deficiency has been vaidated multiple times by several state programs in the US and woridwide, all A . - -
Clinical leading to the same conclusion that it is approgriate to sereen for $s disonder. In the HESAACME survey (2002- Sincherrical Geneucs_ Ifabom:r', - Fon 353"’H o
validation 20041 MCAD was the highest scoring condition ameng 21 considered. Dept Laboratory Medicine & Pathology - Maye Clinic
B 200 First Street SW Rochester MM 55305
(507) 234-0B58; Fax (507) 200-28EE; rnaldo@mayc.edu
| Sensitvity, specificity, defecton rate, positive predictive value, false positive rate] - In 2005, the MN program
Labgratgry detected 37 cases with an elevated C8 31 the frst screening (M=71.677L Ten of them were reported as sbnomal,
erformance four were confirmed io be affecied, three of the other sic were heierczygotes. The perfermance metrics were as 7 -
p . folows: senstivity: 100%:; specificty B2.00%; detection rate: 1:17 084, positive predictive value: 40%; false posiive
metrics rate: 0.008%
——— —— — - - - — — 8 12
{Feliability, availability) - Confirmatory testing is relatively available and is based on plasma acylcamitine analysis
and urine acylglyene analysis. These tests are highly refable when propedy interpreted. The diagnostic markers
Confirmatory |are the same acyicamitine species detected by newbem screening (C8, C3. C10:1, C10, and ratios) and
testing hexanoylglycine/subenyiglycine, respectively. Plasma camitne (total, free) and urine organic acids are NOT 8 13
reliable in asymptomnatic patients. Seguencng of the entre gene is required in patents with on'y ene, or none,
58> allele
|False positwes. camier detection, invasiveness of method, other) - Analysis in MEM mode could not detect drug 10 14
artifacts (m'z 342 and miz 382} which arz wery common in prematurs newboms, Adequats post-analytizal
Risks interpretive skills shoud prevent any significant impact of false positve results. As menticned abowe, camiers ars
likely to be detected by should be properly identified by patiemn recognition. Collection of blood spots is a routine
form of blood drawing and imglies minimal rsk 11 18




Nomination Form

e Condition

* Test

* Treatment



Condition i
Incidence

(Reference required; By pilot screening

or clinical identification?)

MCAD deficiency is currently screened in xx% of US
newborns (xx/51 states). The NBS-based incidence is
between 1:10-20,000 live births, higher if predominant
Northern European ancestry. A single mutation (985A>G)
accounts for approximately 60% of mutant alleles with a
carrier frequency of 1:40. Rare in African-Americans.
Hispanic and Asian "common" mutations have been

described, but the overall incidence is lower.



Timing of Clinical Onset

(Relevance of the timing of newborn screening to

onset of clinical manifestations)

Screening at birth could prevent severe metabolic
decompensation and sudden unexpected death In
exclusively breast-fed newborns. However, these
events occur more frequently in the first 72 hours
of life, at a time when screening results may not be
available yet. First onset of symptoms is frequently

at several months, or years, of age.



_ diti . .
Al Severity of Disease

(Morbidity, disability, mortality)
30-50% of patients with MCAD deficiency die as a
consequence of their first acute episode of fasting

Intolerance and metabolic decompensation.

A strong association with sudden unexpected

death in early life has been documented.

Survival may be associated with permanent
neurological damage and significant disability

requiring lifetime care and drug treatment.



Nomination Form

e Condition

e Test

* Treatment



Screening Test(s) To Be Used

(High volume method, platform)

MS/MS is a high throughput platform (>500 tests/unit/day).
Precursor ion scan of m/z 85 for acylcarnitine profiling.
Informative markers are C8 (primary), C6, C10:1, and C10.
The following ratios are also useful: C8/C2, C8/C10.

A typical MCAD profile shows elevation of these markers
with a characteristic pattern (C6<C8>C10; C10:1>C10,
C8/C10 ratio >5) but different patterns could be detected.

Carriers may be detected (C6<C8<C10).
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Modality of Screening

(Dried blood spot, physical or physiologic

assessment, other)

Biochemical analysis of dried blood spots is the

preferred method.

Detection of the 985A>G mutation and sequencing
of the entire gene is also possible without the

collection of additional specimens.



Clinical Validation

(Location, duration, size, preliminary results of

past/ongoing pilot study for clinical validation)

Newborn screening for MCAD deficiency has been validated
multiple times by several state programs in the US and
worldwide, all leading to the same conclusion that it is

appropriate to screen for this disorder.

In the HRSA/ACMG survey (2002-2004) MCAD was the

highest scoring condition among 81 considered.
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Laboratory Performance Metrics

(Sensitivity, specificity, detection rate, positive
predictive value, false positive rate)

In 2005, the MN program detected 37 cases with an initial C8
value above cutoff (N=71,677). Ten of them were reported
as abnormal, four were confirmed to be affected, three of

the other six were heterozygotes by genotyping.

The performance metrics were as follows: sensitivity: 100%;
specificity 99.99%; detection rate: 1:17,994; positive

predictive value: 40%; false positive rate: 0.008%



Confirmatory Testing

(Reliability, availability)

Confirmatory testing is relatively available and is based on
plasma acylcarnitine analysis and urine acylglycine
analysis. These tests are reliable when properly interpreted.
The diagnostic markers are the same AC species detected
by newborn screening (C6, C8, C10:1, C10, and ratios) in

plasma, hexanoylglycine and suberylglycine in urine.

Plasma carnitine and urine organic acids are NOT reliable In
asymptomatic patients. Sequencing of the entire gene is
required in patients with only one, or none, 985A>G allele.



Test .
R Risks

(False positives, carrier detection,

Invasiveness of method, other)

Analysis in MRM mode could not detect drug artifacts (m/z
342 and m/z 366) which are very common in premature
newborns. Full scan acquisition mode and adequate post-
analytical interpretive skills should prevent reporting of

unnecessary false positive results.
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Test .
R Risks

(False positives, carrier detection,

Invasiveness of method, other)

Carriers may be detected by screening and should not be
reported. Exceptions could be considered in specific cases
(family history of sudden death).

Genotyping of an affected case could lead to disclosure of
non-paternity.

Collection of blood spots is a routine form of blood drawing
and implies minimal risk.



Nomination Form

e Condition

* Test

* Treatment



Modality

(Drug(s), diet, replacement therapy,

transplant, other)

The cornerstones of treatment are fasting
avoidance and frequent feedings in early life.
Cautionary measures at the time of intercurrent
Illness (hospitalization and IV fluids) are very
effective in preventing acute metabolic
decompensation. Carnitine supplementation is

regarded by some investigators to be beneficial.



Treatment
Urgency

(How soon after birth treatment needs to be
Initiated to be effective)

Frequent feeding of an affected newborn
should be implemented as soon as possible

to minimize the risk of acute illness



_ tment .
= Efficacy

(How soon after birth treatment needs to be
Initiated to be effective)

Frequent feeding of an affected newborn should be
Implemented as soon as possible to minimize the
risk of afasting intolerance event due to
Inadequate feeding, infections and other

environmental stressors.



_ t t . -y
E— Avallability

(Any limits of availability)

Treatment Is based on changes of dietary

habits and is widely available and affordable.

Carnitine may not be covered by some

Insurers.



Treatment .
Risks

(Potential medical or other ill effects

from treatment)

Frequent feedings and high caloric intake could

lead to excessive weight gain.

Regular monitoring by a nutritionist or dietician is

essential for good outcome.
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TREATMENT |

{Drugis). diet. replacement therapy, transplant, other)
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CONDITION Comment [ Gene ] | [ Locus | | [[omm ]
[Feferemn red. By pilot screening or clinical i canon?)
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